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2#JEHJS& 1 8frhm£Zti?zVBB (- 8 V) -tlx* hf - MISG 0 - S 
GmC4x.^o $7^^U-t;K7)^« VBB (-8V) h1~£o y ±X<D 

[0 0 4 4] 

JitE^*, " 1 " 7"- 9±iz\* "0 " T- 9 iZttfc-f h WAtLiiK tT v hBB 
LO-BLn ^il-LT^^'J -k;U Y ^ ?MT<7) K W >y$M[Z^z_htLh 

o -t&t^ m^- raw Lt:(i vpp (i2v) tfwmzti, "i" T-9*m 

0" 7^-^^##ii^§^^';-b^ h7^y^ ^MTCO FW >i«UliVBB 

(-8V) ^n*n$tL^, 0 ftot, "i" 7"-^^»§iitf^§^^ , ;-b^h7 

>v^^MT-C(i, h • KW >IW0>Wffc2g (12 V) 75 ? +5>T'(i^ t^T* 
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^-v: 16/ 



MTfli, h • Kl/OBWlfii (2 0V) a** ?n-7^> 
^y-M:lWN tunnel inglCfc o A Zti& 0 ^(DffiM, ^-t'J-fc^h 

[0 0 4 5] 

— e L "Ci** m-t***-? £ * o 

[0 0 4 6] 
[0 0 4 7] 

• $-f® 1 Kfcv^T, f&2 u*77*^-y 1 -bl/y fy- HUS G0-SG 

cc) imm^v? Yr-vmt&x u l" vov mx.no w) 

TJb&o fct, M-b 1/ ^ f b 7 > y ^ S T 14 1 

got, SiR^t'J-bWIiRf^VyXJ' ST (4, V-X$| 
S L hrai:|i?il^o i/;|in7f3-n4l±, ^-C(D7-KIWL 
0-WLra^ "L" (0 V) <h1~& 0 V ~ K 9 1 6 (4, V 

[0 0 4 8] 

^tt^o t-st, "i" f-^^i&intv^^^'i-t^MCo^^'j^ 
Ltcifi]^oT*aE3& f aLn*o ft&7j\ "o" ■f-^fr^&in-cv^^v-fc^ 

5o tot, tfy bll^fb V-X^tC|p]^o-C«ij|L(4^tL^v^ 0 
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^-vl 17/ 



[0 0 4 9] 

&±Oi»*, ¥ y YWLB L 0 ~B L n rt^ffc U fOMi?:^>X7 

>7°1 3rt ? *ii|iS-r& - £ K J: oT0!*ffi LMiWlTfrft&o 
[0 0 5 0] 

foti&o ^oT, SI (DW-Zhht^ *f)-t)VTU4 1 1 K-g-£*i££-CO* 
[0 0 5 1 ] 

HffiVBB (-8V) ^7-KlWL0-WLmC4i^o 
&x.frffi&) <7)mfS:(iVpp (12 V) <h£*L&o *<7>&M. 
CO^^'J-t^F? > ^ <0~7 n-f- ^ > h 75^mT-^ ? FN tunneling 

[0 0 5 2] 

1 7, 1 8^t^ , ->^ti 1 5 2, SWEEEIKl 7. 1 8^<7)®SHIK (01 

£|fD^f3-^*7Af3-/f) <7)^dt^^OV^-C, (HI OJ^MBIl 7 

£ffi^Tgfc931-& 0 HI 0 7!;SE11 7 tf\ $HiII»7 7-r>a^ ; e , JW 

^^'H^Tl/'fi^ 02 K33lt*X 1 -X 1 ' ^HT&o^^lfilcoKffSHIt 1 
[0 0 5 3] 

i-fH 1 0 Kijrt «t 0 1 0 O^C, S T I (Shallow Trench I 

solation) ft^ffl^Tf^IliST I ^Mt^o fit, ^^'J-b^7 1/ 
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[0 0 5 4] 

lll3 0^Mx.{fIH8nmi:Mt^o h iftfi SI 3 0 ±{l, flU 

J? 6 0 nm<7)#|^ H B H v'; 3>13 1 ^^fho #ISh h h v'; 3>i3 1(i, y< ^ 

[0 0 5 5] 

■sfcUgl 1 2 H/F-f-J: -? 7tHJV^77^it, RIE (Reactive Ion 
Etching) ftfOH^tt^yf>^:i^ ^MtiUv'J 3>I3 1 

<7) ^ ^ 'J -b;V F 7 > y 7, ^ MTfti:M ? ti^o iOlfk **'<v*3R 

^5 2 £ffMl-^£^i^£^-ck, M->'J3>13 i7^*-^>^£*i 

£o -^$f*> #fS^vU 3>*3 lH2o|:^i$ii-& 0 #8i$*t£ 2oo# 
^ B B H > 'J3>|3 K 3 1 ?5 5 \ EI 9 tp^L^IS^y 'J3>16 0, 6 1i:ffl 

i£ C VD&^CJ: 0. mm 1 5. 5nm^ONOl3 2»n o ON 
OI©ftfc^(:ONl J ?NO)i^fflv^'l)iv> 0 ONOI3 2ii, ^t'JW 

[0 0 5 6] 

, 7^1/yX^iWo fit, ^Sdljf&^itoy- h»tm3 0, 
B B B y'j3>i3 K It>*0N0l3 2^X7f yy*t:il)^fl.o fO^, 7 
* h ky^ V&TyisyrKX 0 
[0 0 5 7] 

^0 1 3 tc^-t-J: 9 ^mftV^t; <fc <9 , JSSlHli&«i*0¥a*tf:3£« 1 0 
0±i:y-Mfttl7 0Mt-&o f U, ONOI3 2 ±JkTfY- Ymtm 
7 0±C, «x.lfll|4 0 nm^^y'J 3>13 3 C V D£M£K £ B 
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[0 0 5 8] 

IS b h b v ' J ^ > i 3 3 t ^ O N O i 3 2 ^ x 7 f > ^' f ^, o ^'J-fc 
[0 0 5 9] 

1 5 K^-f J: -7 CVDftfi:i^ £*£«H v U =f >S 3 3 ±11, M 
J?l 6 0 am^ftfiy'J 3>I72 iiJSLt, n > * * h*-iVCH 1 ~C 
H3^S*!)^tfo 1^ f 7 > y X ^ S T + ^* v ^ 5 2 

^■Cli, #-IS H B B ^'; 3>i3 1 , 33/6 ? ^M^tL^)o &*3, » B H y'i3yi7 
2ti, HaiUMltrt^is^T^fM^ti-r^v^ M B H B y'^>i7 2li, ^ 
|± B H a y'j3>i3 3i*C, ^>j^;uh^>vx*MT^ftiJ^- K 

[0 0 6 0] 

;>:tc, ^'J^^TWIIltuis^-c, 7th'Jv^77^JftRIE'ffi^ 
fflv^T, #|g H B H v'; n >H 3 3 , 3 1 . 7 2, h RHgi* K 3 2 - - > 

t, ^gn^ n >/f 3 3 ns^^-yp^--^m, 
jgiam^it^^^-^^^-t^^ fwiB#u+^/^>^«T-5 2<7)#ig H B H v'; n 

t?-5 2 0^|S B B a y'Jn>i3 3ti, »y'J3>i31 (60) 

tj-Tj (6 3) fc, ^ H B B y'J3>|3 1 (6 1) KgffiSStifcflkfr (6 4) 

[0 0 6 1 ] 

'f*>ffiAffit:i»), ^ ^ 'J -t;v h 7 >yX ^SOT f 7 >yx 
Ltd 1 7^-Tcfcd 4^*#«1 0 0±K, «^iH7>y^^ 



ffifE# 2003-3054048 



#11 2003-155474 



^-v: 20/ 



K 1/ -Y >-Mttt3iSi-^> n > * * h -7° 7 **C P 3 % MR F7>yX^7 - 

^CP5Mt5o -<7)^ +t/<y^?5 2 <7)#-|g e B H v «; n>|3 licit 
f43>^^F7 P 77*CP8, C P 9 ^[WJBf KffM-f&o 
[0 0 6 2] 

[0 0 6 3] 

_tffi<7) J; d £ ^fP^JI i <7)IMii;|$^ 77 yya^^Vt^^t, 
[0 0 6 4] 

(1) 777 vi**VO»B£IfI&mBMtffl**(I)o 
[0 0 6 5] 

m^mmmsT #^ h h b ->'; =j>« (7n-f^n-f) 6i 

Ot^M^TV^o #|g B B ^>0n>g6 1 0<7)±®±73>^ tBJJll±£*f 

r«^-^t«s Tiiciiot, #is H H H v »; 3 >js > ) 6 3 0**, 

<7>**3\ **'<v**ft»!l6 2 0 ^&^T*k«Wib*1-&MF7Tfi, il8C 
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[0 0 6 6] 

WKtt, ^t'JtW- hfTO#JHI3 2K:i3v>Tft&«#5& I *4 , -*--&fBtf (IU 
1 7fcj3lt&«i*A 1) iH^^OffltiS^ ^rt^y^ti 1 5 2^+t^y^^i 
16 2 K&j£jflt3*LTV>* (HIl 7Ki3tt£^*£A2) 0 fit, h W*fe» 
1ft 3 2mt^y^«tl6 2 fi, «>*m (ONOIf) KioTB 

j£S*LTV>& 0 l£oT, f-FMI3 2^tA-y^iil6 2i(i, |BJ— 
(tt»*«*BE) £*rLTi3»K mHi"tL(i\ l^-(7)«M14^^ 

uv^o ftor, y- hm&mm3 2 (omm&o-m&xmt. aft* 

I6 2<7)fiit<7)tSiStii> H-Xfrefi 1 ? :^«o ^coM*. 77 

•y v j. * -=6 OS4aixe*flHfrfbai*&o 
[0 0 6 7] 

m 1 4 "CSiW tfcJ: -9 K> SI?- 5 2 <7)^r-v/^> y* MliM 6 2 

1 ZtfiW&Zo ttz, m 1 «fc 9 + + ^y^t^5 2<03>5' 

? h*-;l/CH2, CH 3 ^iS^trXfKi. Mh7>yX^(7)3>^ 
-^CH 1 £it£>diirXfI<h[W]B# - t7^ffi*So MIC, [HI 
J: ^ tc. ^^ny^^ B H a y')3>i6 3, 6 4 

y'j3>13 3*2o|:^ItiIg) 14, iffl0^«OMOS h5>y^^ 
£/N°?-->y^&XfI<t|W|B#MT -9 - ttf&%kZ> 0 Ccoi^H. ^rt^y^f 
T-5 2 l±, *^v*5?f?-5 2 ^f^1-^/cA6^#HiiJDi-^§ff7t^XfIt±^ 

[0 0 6 8] 

(2) ^rt^y^iW'fX^t^o 
[0 0 6 9] 

mi 8 tc^i-j: ^Mcotf 9mi-<n\WiWm^wtzixz>^^ 
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^-v! 22/ 



[0 0 7 0] 

(3) Jr-r^^>^^T-^'ff$Mtt^fS]±-e#a®o 
[0 0 7 1 ] 

^IIJfe^J&K^ fc, + + ^>^t^5 2 14, I^fi«ST I 

iLlzi&mztiX^Zo Hot, ^ a H a y'J3>l6 1, StTT^tiWSTI, & 
W*#*^l 0 0 ^^tf^^r^^-v^^T-^WM^^tc/h^v^ fct, 
**/*v*?gT-5 2 OfiittSr|fiI±"CSSo 
[0 0 7 2] 

i> (DX~$>& 0 *&W&te\z%Z> 77r/a^'J corn -y 

ti^Bfr-f&o HI 9 14; *^IJfc^3KH#-6 79 y *>a^ 0|fifx.-6#JEiatt 1 
7, 1 8 (C-a-itL<2>^-tf^r-Y^ 0 v^*T-<7)tt(fffillI-e#)^o 
[0 0 7 3] 

0^1" & J: ? ±lfi^ 1 oHJi^S-eiH 9 ^ffli>tii LfcHfctKisnT, 
WiSl 0 O^CiTlitAA^M^tv^o tit. y«j3>ifil0 
Oticii, nI-)xJHj*i 1 0 7& s BBS:$fLTv>* o fit, ^eiy'Jn^l 
6 1(4, r-b^il65^MLt, nl^xWl 1 OlCfl^tlt^ 

[0 0 7 4] 

±iei»J^<0^^/^>^^5 2tc£^T, nS^x^«*l 1 0 fc#H|gif|v"J 

m^- 5 2 t (4glJ<7)fIJt-e > n M V i 1 1 0 10 0 ^® £ 1 

ltli^0^ 0 fit, nM^^^fl^l 1 0(4, rr>^^ h"7°7^CP 1 0 
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, &mmm e e , &<7n > 9 ? h -7*7 vc p 9 £^lt, #^ b b h v 'J3>i6 

[0 0 7 5] 

-CI^L/iX^I^^^-r, EI2 0 K^1-«fc n iz y ^tAv?f?Wt<ii 
s 1 9 t^l-^^v^ffT-s 2^J&1-£o 

[0 0 7 6] 

±$^micommf^^MmLfz en , (2) os»*tzj&nx.r, the (4) <z>s& 

[0 0 7 7] 

(4) ^r^^v^3RT<7)M«tt*lRl-t-C#-6(D 
#IIJi^&J-^&1*j£-C*<&t, nl^x^fjtl lot, v V 3 >® 

5, Sy'nl'Jx^l 1 0 ^^tf^^r^/^v^^T-Of^^^-ei^o 
lot, **^v**^5 2 0teMtt£lRj±-e#*o 
[0 0 7 8] 

aJ^K, 6 1 OT«Ptc^jsft$tL**^-1iiftAAI±, 

[0 0 7 9] 

m%mtmmx&z>(DX\ uwimvfc-r&o 1212 2 (±, -^mmm^^i^y 
2 <D¥Mmx$>&o 
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^-v: 24/ 



[0 0 8 0] 

±mi, r-Y&mmz-fr&Lx, ^^ow^^'J^ieo, 6i 

+ t^y^tT-5 2«ISCtlL, #*£ H B H v V 3 6 1 (4, 2^co#^ H H B 
y'J r/>® 6 OP^CfigL-rv^o tfz, #|g B B H y'J ^>16 1(4, #fiiv'J 
3>16 0 4 19 *>£S1 y7|p]^?&oTg<fM^tiTV^ 0 fU, ^MSIIv'Jn 
>|60, 6 1, SCFfc^K^ST I±fC(4, ^^A-y^^i^L-C 
, ^ H H 0 y ') 3 >i 6 3 T^lfM ?ntv^c ^Ipffl y'J3>|6 3 (4#f§,SI *> U 
3>l6 0«IUv^o L^L^y'J n >16 1 (4, f^l^t:?& 

3yi6 3^WiJ^ffiLti/^o fit, C^ffiLfc^LtK. * 
«iI^Lt^y'J3>i6 4ji J M$nt^4o #*Sb b v V 3 >1 6 
4(4, m%k<v^M,^v =i>m 6 UKCi^^LtM^iitv^o 
[0 0 8 1] 

&*5, ^fg H B H v'J 3 6 0_t-C(4. t A' y ^ WO-H^ii $ tit 3 

>^y- h^-;KH 2 59 s ffM^tLTv^ 0 fLT3>^ f*-;VCH2^L 
t, #^y'J3y|6 0, 6 3«$ntv^ 0 #-|£h b b v «; n >S 6 

3 ^ t^^ai L tzi3M(D^m^B v n >S 6 l ±-C & , %*£ MO— SRt& s 

CH3^^Lt, ^y'J3^6 h 6 4 tiT^& 0 
[0 0 8 2] 

±fB«^^^>''?v^^T-OWf®1»it^^>v»-C, 02 37??M02 6£ffi 
v^Tl^BJi-^o 0 2 3 (40 2 2 HiStt&X 3 -X 3' jBUcj&ofcWfiSig, EI 2 4 
(40 2 2(C£Ut&X4-X4' «ftK?&o fcWfWBk 0 2 5 (40 2 2 (C£(t £ Y 3 
-Y3' «UC?&ofcBnSia^ 02 6 (402 2 (;£(t£ Y 4 -Y 4' i&Hi&o £»f 
®0-Cab-&o 



tBfHf 2003-3054048 



mm 2003-155474 
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[0 0 8 3] 

tv^o ni-)x« 1 1 o >t> x h =7 4 ^t^m^mwts t i ffifr 

J&£*lT^& 0 fit, *T-fIi^AA±U(i, H 1 ^[SjCfdot^ h -7°f^ 
#g B B a y'J n >/f 6 K 6 0^, h*fcpf)g|6 5 £^N£ LTffM £ 

v ij3>i6i, 6 0 <D±.m±. mm±. &mz^%Hg m is u 3 >i 6 k 6 
0 m<Dm^mmit±, w^^y u >s 6 0 , 6 0 FB^st^jrait-t^ 

NOI, ONI, NOJJl^-Tr&frK > -=e V -fc^or- h mmmt m-<r)um~c 

^ h^-^CH 3^ ? ffM$tLTv^ 0 fLt, ^ + ^y^^il6 2±C 
, #*§ B B B v>; 3>i6 3. 6 4«$fLtv^ 0 ^bv'J 3>i6 3, 6 4 
(iSv^;55-^t$ttTioi9, fibril ziy 9 9 F^-^CH2, CH3£^LT, 
^jftfivU 3>160, 6 1 i:ii^ntv^o _t|SI#^lc^v^T, ^Jlv 1 ; 
3>|6 1 **^r t^/^|f5 2 GD-^mH LT«IB L , #IS B B H v V 3 >® 6 

3,60 imnw& t Lxmm-t %> 0 

[0 0 8 4] 

#-*#2&Kl 0 O-Lfcll, ±fB»jfttf>* ^SS^f- 5 2«ita 

JVmi£*»l!3 5^fM$tLTv^ 0 ^LTSF^^fIi3 5*t:(i, * 

CP 8, C P 9 /6 ? ffM^ttTv^ 0 
[0 0 8 5] 

±ffift/£<7>* J r^v*SH : -5 2 t3£v>T, nl^x]H«l 1 0 i:#*£ B V>'J 

fl*£l 1 0 t&^MMMMR 1 0 OiBKilitli^lltv^o f IT, ni^x^ 
flM HOli, r? > * ^ j. 7°? yc P 1 0 , &m%i&m 6 6. R&3>9? h7 



ttiUW 2003-3054048 



2 0 0 3 - 1 5 5 4 7 4 ^- y : 26/ 

[0 0 8 6] 

®&1 7, 1 8^t/<y?^5 2 ORjt^Sl^^t, HI 2 7 J^MEl 3 2 * 

m^mm-tZo H12 77^113 2 fi, $»TO77'r>a«'j©^ 

JSXe«:IS^i-WflSia-C**o ££1213 0, 03 1 <O^U-tr^71/^Iili 

, in 2 tcfcitax 2 -x 2 ' m^B-ofc^^mmm-v^^) , -^(om^mww* 

f)-b)VT WfH*ftt±, HI 2 HiJlt^X 1 -X 1 ' HUfdo7c77[n3^lilfMI21'e* 
£o ifc^+^y^i^5 2^Iit<IW, 0 2 2(C&lt£X3-X3' 
ffi U fd o 77 |«I O ffif ® HI -e * & o 
[0 0 8 71 

fRi*S T I ^rMt^o f LT, ^'J-t;V71/-fm & t>* * ^ ' <v * ^ £ 

X h 5 >f "T^©*^* A A * o 

[0 0 8 8] 

*BH3 OfcJ&Jfi-f&o ^-bW3 0li, *^v*ft^5 2 K£>v*T(;i, HI 
2 3 7^0 2 6 Lfc$*- b*feH)BI6 5Cffilt^o V-VmB 
Bg3 0±^ #|g B B a y 'J 3 >| 3 1 ^fMt^o I-ISbV/ V n >i 3 1 li, 
U-tiH7>yX^MT07D-r'f b t Ltlit^^t^^o 

[0 0 8 9] 

^:g!2 9(:^tj;^:, 7^'jv^77^i^ RlEftiai), 
^/'J3>131^^-->^ts 0 ^Ol^ ^'j -b;i/ Tlx >f flltS. tf* 

~> «; n >m 3 1 t>*\ El 2 3 7!;MHI 2 6 -ci&iw L tz$>m& v =j >S 6 
0 KfflS L, ^(om^^t^^^y 'J3>13 1 #\ v 'J rr >Jf 6 1 

Wx.tfC VDfc^KJ: 0N0l3 2Mt^ o O N OJg|<7>ftfc> 0 K 
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x&r- hm&mmt ltml, ^-v/^>^*t-5 2 ^M^c-r^^mmz^ 

[0 0 9 0] 

^ttSv'J >Jf 3 1 , S^ONOIS 2 4xyf>/|:j: «9B£*1-& 0 fit 
fHfeSMfcffi^KJ: l), H522[ili^Tlit0^2f l 0 011:^- h^W^B^i" 

£o fit, ONOBH3 2±&a f jg52IIII&«ttW>**- h«e«R±^, ^IS B B B v'; 
3/133^, C VD&^lc J: Zo 
[0 0 9 1 ] 

^{:|13 o K/j^tJ: ^ 7* HJ Wyy^it%tR I E&t£ffiv>r, ^ 

l£ B B B y 'J n >i 3 3 S^O N 01 3 2 ^ x 7 f > n ^ o ItLta^ ^ 'J -b 

€3 1 Cii-r*^?? h^-^CH l«M^n<2>o tfclsJBt^, 
ST- 5 2 ^ftt<ii«t-li, #*S B H B v 'J 3>i3 1 (#*§ B B B v ')3>16 1 
Op^SM, S^ISbV/'J 3>16 0) KiTf h*-;K:H2, CH 

3 **^$*i& 0 
[0 0 9 2] 

^tc|113 1 C^i-J: -9 C VD^tCJ: 19, ^ftiy'J 3>13 3_btC, ^ 
$§J|y 'J3>17 2 S-MLT, =i>? ? f*-JVCHl~CH3 £ffl#>^fr 0 

[0 0 9 3] 

fflv^T, #*§Hv«; 3>13 3, 3 1 , 7 2, h DQjf&itM 3 2 > 
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^t^ t y?i^5 2^ H B B y'Ja>i3 3(J, #f£ H B H v 'J 3 >« 3 1 (6 0) 
K&mZtiti—lj (6 3) ^ B H B y'J3>l3 1 (6 1) KSM£$*Lfcflfe;£ 
(6 4) t 53-81 £ ft &o 
[0 0 9 4] 

(OMOS h y'x^y-^ • KW >ffl8&W8tfr Z> 0 % LTEI 3 2 K^rT 
ill:, ##f£Ml 0 0±tc, ^'j-tiH>7>y'X^ jI^h^>vXy% 
*^v*ff?-5 2, SraaE^itOMOS h^yiSXfZmW.'f&mfflTfc 

mm 3 5wn 0 n>^n7 , 7^cpi, cp3. cps. c 

ps, cp 9 tra^^jsK-tSo VM«&it^ 3>^^h-7°7^\ 

[0 0 9 5] 

±ie^2^n^ST^^L/; (4) o«F*t-Jnix.-c, Tie (5) , (6)0?* 

[0 0 9 6] 

(5) 7 7 7 y a ^ ^ 'J (7)MIS^ffi»&^tii*4© 

El 2 3i:^ti?{:, *mifafm^ffi2> 7 =7 v *s a. * -t'J j&*l»x.*#f-fiEEII&rt 
<7)^r^/N°v^^5 2 ti, ^y'J n >S 6 0, 6 1. 6 3. Rtf^r-^v* 
ft»R6 2«:ix.tv»-B, ^Lt, * -v * sSIT- 5 2 (D-^Wm t & 
y')3>|61l±, fi>*Wii«ii:&I$ntv»S 0 £ * * ^ -> * *6i»R 
t±, #& B H H v 'J ?>16 1 <7)±ffi±> #J®±, Rlf^ttft v 'J 3>i6 1 WOfg 
^i*«ST I±tc^$*L, H:#gSy'J 3>16 0<7)_tM_t, 
X^iftSy >J n >g 6 0 , 6 1 KO^f-^MHWas T I ±HtTM£*lTv>&o 

L*C ^r-v/^v^^T-5 2 O^m^t ^^l^vM 3>16 3 ri 5 \ 
y^lfetI6 2±t:ii?tLtv^ 0 cwflfclti, -b^T W 

m7n-f^ h 3 i „ y- v r«i3 2 > at^iwifiy- h 3 3 <r> 

*itfc£<H— C** (0 3#bs) o ifc, HBj|fel»it3 2XO f 4r^^v^ 
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